The relationship between hyperparathyroidism and articular calcification is well established. It is based firstly on the finding of a high incidence of chondrocalcinosis in patients with hyperparathyroidism (18 per cent. of 91 cases: Dodds and Steinbach, 1968); and secondly on the appreciable numbers of cases of hyperparathyroidism found amongst large series of patients with chondrocalcinosis (McCarty, 1966 , quoted a figure of up to 7 5 per cent.).
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There is also evidence of a significant though less clear-cut relationship between hyperparathyroidism and hyperuricaemia and gout. Mintz, Canary, Carreon, and Kyle (1961) observed hyperuricaemiain four out of eight patients with hyperparathyroidism; and Scott, Dixon, and Bywaters (1964) found eleven cases of hyperuricaemia (five with actual clinical gout) among twelve patients with hyperparathyroidism. Although renal impairment may have contributed to the hyperuricaemia in some cases, it seemed likely that the hyperparathyroidism per se was the underlying cause in several others.
It follows, therefore, that a patient with hyperparathyroidism is at risk of developing crystalinduced synovitis from either urate or calcium pyrophosphate or both; and there have been isolated reports of the recovery of appropriate crystals from the joint aspirate during episodes of acute synovitis (Jackson and Harris, 1965; Serre, Simon, Thevanet, and Barjon, 1966) .
However, a search of the literature has failed to reveal any combined morbid anatomical-crystallographic studies on patients with hyperparathyroidism who in life suffered from both urate and calcium pyrophosphate synovitis and who subsequently came to post mortem. It is to correct this omission that we report this clinico-pathological study.
Case report A 64-year-old ice-cream vendor of Italian extraction was admitted to Guy's Hospital in July, 1969, complaining of painful swollen hands. He had previously first presented to the same hospital in 1961 with acute gout of the left great toe, an affliction that had troubled him since 1947. He reported that his brother also suffered from gout, the only one of his seven siblings to do so.
Examination
At his first attendance he was noted to be obese and normotensive; the heart was clinically normal. Plasma uric acid was 9 mg./100 ml., but renal function was normal.
Progress
He commenced long-term therapy with probenecid, but it is doubtful that he continued to take the tablets regularly. During the following 8 years he was occasionally seen in the out-patients department and then complained of recurrent episodes of acute synovitis. It is known that from 1966 he experienced exertional dyspnoea and in 1968 had an episode of pain and swelling in the right hand. Admission On July 29, 1969, he was readmitted to hospital as an emergency in congestive cardiac failure. He was found to have an acute polyarthritis of the metacarpophalangeal joints of both hands which were red, swollen, and tender. The murmurs of mitral stenosis and regurgitation were present. He was hyperuricaemic (plasma uric acid 7-8 mg./100 ml.) and showed normal renal function (Cr51 EDTA-GFR 69 ml./min.). X rays revealed calcification in the region of the mitral valve ( Fig. 1 (Fig. 2a-f) . The radiological appearances of the left great toe suggested gout (Fig. 3, overleaf) .
Plasma calcium levels were persistently elevated to between 11 1 and 12 mg./100 ml. Phosphate excretion index was +0 294. On the basis of these investigations hyperparathyroidism was diagnosed but operation was not possible because of his cardiac condition. In September he developed an acute synovitis of the right knee that was shown to be due to calcium pyrophosphate crystals.
He died in October of unremitting cardiac failure. There was a right superior parathyroid adenoma measuring 2-5 x 0-8 x 0 5 cm. Its histology, which was characteristic ( Fig. 5o and h, opposite) , may be compared with the structure of one of the normal parathyroids (Fig. 5c, opposite) .
All joints examined showed encrustation on the joint surfaces with amorphous white mineral (Fig. 6 ) and deposition of similar material within the intra-articular carti lages and adjacent ligaments.
Chemical analyses showed 45 mg. of calcium and 2 7 mg. of uric acid per gramme of medial right knee ligament and 27 2 mg. of calcium with 3 1 mg. of uric acid per gramme of right sterno-clavicular ligament. In addition to these deposits, there were a tophus adjacent to the first left metatarsophalangeal joint and a calcified dural plaque that measured 7 x 3 cm. Both kidneys were congested and contained several small cortical cysts. Histology showed patchy fibrosis and some aggregates of mononuclear cells related, for the most part, to the cysts. There were also a number of intratubular casts.
Post mortem x rays of the dense calcific deposit on one mitral valve cusp and of the finely deposited calcium in a meniscus and two portions of articular cartilage are shown in Fig. 7 (overleaf).
X-RAY DIFFRACTION X-ray diffraction studies were carried out on the various mineral deposits and the powder patterns were compared with standard pictures.
In Fig. 8 (overleaf Low-power examination of the cartilage from the sternoclavicular joint (Fig. 9a) showed numerous crystalline deposits that varied from the small superficial accumulations seen on the left of the figure to larger and more deeply situated foci visible on the right. Extensive areas of intervening cartilage were free of crystal deposition. With higher magnification it was possible to identify individual crystals by their sign of birefringence, since urate crystals are negatively birefringent and calcium pyrophosphate dihydrate show weak positive birefringence. Crystals of both kinds can be seen in close proximity to one another (Fig. 9b ).
Some pockets (Fig. 9c) show a predominance of urate, while in others (Fig. 9d ) the major component is calcium pyrophosphate.
The specimen of ligament from the knee joint shown in Fig. 9e contains a mixture of the two kinds of crystals.
The section from the calcified dural plaque (which contained calcium pyrophosphate in the monoclinic form only) showed a Maltese cross-like appearance denoting a spherical structure (Fig. 9f) .
A few mineral deposits in the kidney (Fig. 9g ) were related to the tubules and contained both urate and calcium pyrophosphate crystals. It is of interest to recall that Scott and others (1964) prophetically postulated that hyperuricaemia in hyperparathyroidism might be due to a tubular defect consequent on calcium deposition. A number of renal tubular casts were shown to contain urate crystals (Fig. 9h) ______ parathyroidism was diagnosed but he succumbed to + the effects of a calcific mitral valvulitis before operative treatment could be undertaken. At autopsy a large parathyroid adenoma was found. All joints examined showed a chalky encrustation of the cartilage which was demonstrated by x-ray diffracprevious x-ray diffraction tion to contain both sodium acid urate and a mixture L , and Buchs (1966) that of the triclinic and monoclinic forms of calcium in primary hyperparathy-pyrophosphate dihydrate. A tophaceous deposit of calcium pyrophosphate adjacent to one big toe joint showed calcium pyroall extra-articular calcifica-phosphate dihydrate in addition to sodium acid e (together with Whitlockite urate. The calcified material in the heart valve was itic disease). In the patient identified as carbonate apatite. trt, calcium pyrophosphate oth in the dural plaque and ie renal parenchyma. In the hyperparathyroidism.
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